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Abstract
Background and Objectives: This study aimed to investigate the optimal dietary amino acid supplementation level
on weight gain and survival rate of the common lowland frog (Raguna rugulosa). The common lowland frog is an
economically important aquatic species that is widely favored by consumers and has a continuous market demand
throughout the year. Moreover, it has considerable potential for international trade in both live and frozen forms,
resulting in increasing interest in common lowland frog culture among farmers. However, frog farming often
encounters limitations related to feed efficiency, leading to relatively high feed conversion ratios and increased
production costs. Therefore, the development of appropriate nutritional strategies to enhance growth performance
is of particular importance. Dietary amino acid supplementation represents a potential approach, as amino acids

are the basic components of proteins and can be absorbed and utilized by the organism more efficiently than intact
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proteins. Under normal conditions, dietary proteins must be digested into amino acids before absorption into the
bloodstream, whereas direct amino acid supplementation allows for more rapid utilization by the body. This may
promote improved growth performance and enable frogs to reach marketable size within a shorter rearing period
compared with conventional feeding practices.

Methodology : The experiment was conducted using a Completely Randomized Design (CRD) with six dietary
treatments, each with three replicates. The treatments consisted of different levels of concentrated amino acid
supplementation in a commercial pelleted diet at 0 (control), 0.125, 0.25, 0.50, 0.75, and 1.00 mL per Kg of feed.
The amino acid concentrate comprised 19 amino acids: arginine, isoleucine, leucine, histidine, threonine,
methionine, tryptophan, phenylalanine, valine, lysine, glutamine, aspartate, glycine, cysteine, tyrosine, proline,
alanine, serine, and hydroxyproline. Common lowland frog juveniles 45 days old with an initial body weight of
approximately 2-3 g, were used in the study. The frogs were randomly stocked into land-based net cages
measuring 1 x 1 x 0.8 m at a density of 20 individuals per cage, resulting in a total of 240 frogs. Initial body weight
was recorded for all individuals (100%) in each experimental unit and replicate. The feeding trial lasted for 90 days
and was divided into 3 phases. During days 1-20, frogs were fed a high-grade commercial diet containing 42%
crude protein. From days 21-40, a small pellet diet containing 35% crude protein was provided, and from days 41—
90, a medium pellet diet containing 30% crude protein was used. The diets were supplemented with liquid
concentrated amino acids according to the respective treatments. Frogs were fed at a rate of 10% of body weight
per day during the first 20 days and 5% of body weight per day thereafter. Feeding was conducted twice daily, in
the morning and evening. Growth performance and survival rate were evaluated by randomly sampling and
weighing 10 frogs (50%) from each experimental unit and replicate at 10 day intervals throughout the 90 day
experimental period.

Main Results : At the beginning of the experiment, common lowland frogs had an average initial body weight of
2.46 + 0.06 g. Throughout the experimental period, frogs fed diets supplemented with amino acids exhibited a
continuous increase in body weight. At the end of the experiment, the data were subjected to statistical analysis
using analysis of variance (ANOVA). The results indicated no significant differences (P > 0.05) in weight growth
performance or survival rate among frogs fed diets supplemented with different levels of amino acids. However,
frogs receiving amino acid supplementation at levels of 0.125, 0.25, 0.50, 0.75, and 1.00 mL per kg of feed tended
to show higher growth performance and survival rates compared with frogs fed the control diet without amino acid
supplementation. Notably, frogs fed diets supplemented with amino acids at 0.25 mL per kg of feed exhibited the

best performance in terms of final body weight, average weight gain, average daily weight gain, and survival rate,
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with values of 101.27 + 3.03 g, 1.13 £ 0.03 g per day and 98.33 + 2.89 %, respectively. This was followed by
supplementation levels of 0.50, 0.75, 1.00, 0.125, and 0 mL per kg of feed (control).

Conclusions : The results of this study indicated that amino acid supplementation in the diets of common lowland
frogs had no significant effects on growth performance, feed conversion ratio (FCR), or survival rate. However, frogs
fed amino acid supplemented diets tended to exhibit better growth performance and survival compared with those
fed the unsupplemented control diet. In particular, the supplementation level of 0.25 mL per kg of feed showed
superior performance compared with all other treatments. In contrast, higher levels of amino acid supplementation
(0.75 and 1.00 mL per kg of feed) tended to result in reduced growth performance and survival rates. Therefore,
amino acid supplementation in aquaculture feeds should be carefully evaluated to determine appropriate and
optimal inclusion levels that meet the nutritional requirements of the cultured species without adverse effects.

Keywords : amino acid ; Rana rugulosa ; growth rate ; survival rate
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Table 1 The growth performance and survival rates of common lowland frogs fed with amino acid supplements at

different concentrations for 90 days

Amino acid Initial weight Final weight Weight gain ADG FCR Survival rate
(miffeed 1 (g/body) ) (@ (g/body/day) (%)
kilogram)
0(control) 2.46+0.06°  94.44+2.65° 91.98+2.77°  1.0240.03° 0.98+0.05° 95.00+5.00°

0.125 2.49+0.11°  95.22+#1.01° 92.73+1.06°  1.03£0.01* 1.00£0.03° 96.67+2.89"
0.25 2.38+0.07°  103.65¢3.02° 101.27+#3.03°  1.13+0.03" 1.01+0.08° 98.33+2.89°
0.50 2.40+0.11°  103.05¢2.28° 100.31+2.18°%  1.124#0.03"  1.00+0.03° 98.33+2.89°
0.75 2.54+0.08°  101.8749.09°  99.33+9.14°  1.11+#0.10° 0.96+0.06° 93.33+5.77°
1.00 2.49+0.06°  100.30+5.89°  97.83+5.86°  1.09+0.07° 0.96+0.07° 93.33+7.69°

Note : Means (+SD) within the same column followed by the same letter do not differ significantly at P > 0.05
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Conclusions
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